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AUTHORS: Gol'dberg, A.I., Lipatova, ¥.A. and Uel'd, PLY, 


TITLE: The Electrical Conductivity and the Hall kffect in Alloys 
of Iron and Silicon, Containing Leboite, at liigh Temperatures 


PERIODICAL: Fizika metallov i metallovedeniye, 195%, Vol od, 
Nr 3, pp 472-475 (USSR) 


ABSTRACT: In an earlier paper (Ref 1) the authors reported their 
results of investigation of the electrical properties of 
B-leboite at room temperature; it was concluded that, in 
contrast to the ¥ a-phase, the f g-phase 1S a semiconductor, 
To check this conclusion, the authors studied the 
temperature dependence of the electrical conductivity and 
the Hall effect of alloys ot iron and silicon containing 
from 40 to 80% Si (by weight) at temperatures from 20 to 
350°C, The alloys were prepared in an induction furnace 
using silicon of Kr.O grade and Armco iron, samples were 
prepared by sucking iu the melt into quartz capillaries of 
2.5 to 4.0 mm diameter. The low-temperature modification 
of leboite was obtained by annealing at 600°C (Ref 2,3). 
All measurements wére carried out employing the usual 
compensation apparatus and pressure contacts. It was 

Card 1/5 found that alloys with more than A454 Si exhibit the typical 
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semiconductor type of variation of the electrical 
resistance with temperature. The exponential dependence 
of the resistance on temperature is particularly clear in 
samples containing 4g to 5li Si. These samples are 
closest in their composition to the 3 prophase, Moreover, 
their compositions are the same as those at which maxima 
of the electrical resistance, the Hall] constant and the 
differential thermo-electric power occur on the curves 
representing composition against property; such maxima 
are found both at room and at higher temperatures. 
Outside the leboite region, all samples also exhibit 
semiconducting properties but the latter are less 
pronounced, In alloys containing ho to 45% Si metallic 
conductivity predominates. Fig 1 shows the experimental 
data obtained for some of the samples plotted in 
coordinates of log o (0 is the conductivity) against q-1 
(T: is the absolute temperature). Fig 1 shows that the 
conductivity of samples containing 50 to 55% Si is 
considerably greater than that of all the other samples 


Card 2/5 and that alloys with 4Q to 51% Si have the lowest 
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conductivity. From the Straight lines of Fig 1, the 
following impurity-centre activation energies {in eV) 
were obtained (the values in brackets denote $% Si by 
weight): 0.13 (48%), 0.20 (49,51), O.18 (53), 0.17 (55), 
0-15 (57), 0.12 (59), 0.08 (65), 0.04 (75,J0). 
The latter values show that there is a maximum in the 
dependence of the activation energy on the amount of 
silicon at compositions close to that of H-leboite. The 
temperature dependence of the tlall constant was measured 
only for some of the samples since, in the case of others, 
no reliable values could be obtained because of high 
scatter, Magnetic fields ot 10? Oe were applied during ae 
these measurements and two directions of the field and 
current were used, The results obtained are given in 
Fig 2 which shows that the absolute value of the Hall 
constant of all samples decreases with increase of 
temperature. This indicates that the impurity carrier 
density rises with increase of temperature, samples with 
4 to 5li Si have positive flall constants, ie their : 
Card 3/5 conductivity is of the hole type, This conclusion agrees pias 
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with earlier measurements of the thermoelectric power 
(Ref 1). Outside the leboite region, the Hall constant is 
negative and its sign is reversed at 53 to 54% Si, in the 
same region of concentrations a reversal of the sign of 
the differential thermoelectric power was observed 
earlier; it is due to the presence of silicon 
crystallites in the alloys. The measurements carried out 
can be used to estimate the values of the current-carrier 
density and mobility. For example, the carrier density 
in the alloys of leboite composition at room temperature 
was found to be 7 x 1018 em-3, assuming that the Hall 
constant Ry is given by Ry = lfne. The current-carrier 
mobility for the same alloys amounted to 0.7 cm@sec7ty-l, 
The authors conclude that the results reported above 
confirm the earlier suggestion (Ref 1) of semiconducting 
properties of the low-temperature modification of leboite 
9 i rn = j erence ; 
There are 2 figures and 3 Soviet references. a 


n.b. This is a complete translation except for figures, 
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Postgastrectony pernicicus-like anemia. Terap.arkh. 27 no.l:65- 


72 155, (MLRA 8:7) 


1, Iz gospital'noy terapevtichaskoy Klintki (zav. vrof. I.V¥. 
Yorob'yev) 1 kafedry vatofizloloatt (sav, prof. D.1.Gol'dbere) 
Tomskogo meditsinskogo instituta. 
(STOMACH, surgery, 
fagtractom, postop. vernicious~] tke anemia) 
(ANKEMIA, PERNICIOUS, 
pernicious-like anenia after gantractony) 
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Ref Zhur-Blol,, No 9, 1955, 41231, 


Soldberg, A, I, 
Tomsk Medical Insvitute, Tomsk University. 


Hemopoiesis After Total Gastrecvomy, 
J 


D-Yy _Pavilovsk, sb, Tomskiy med., in-ta, Tomsk, Un-t, 
iybo, 133-135, 


Ros sults ef following, investigations relative to 14 
men and 2 women wich agascric pernicious anemia 

{5 patients operated for gastric ulcer, 10- for 
cancer and 1 for generalized gastric polyoosis). 
Unon admission to the hospital the ery throc -yte ay 
count was from 85u,v07 to 2,660,000/1lmm?, Hb 16-60% 
with marked aniso-and poikilocytosis : ovalocytes, 
hyperchromic erythrocytes and megalocytes were 
found, The value of megaloblastic elements in the 
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Materials on tho clinical aspects of agastric angula. Probl.gemat. 
i perel.ekrovi 1 no.2:26-30 Mr-Ap °56. (MLRA 10:1) 


1. Ig kafedry gospital’noy tarapit (zav. - pro’. A.A.Kovalevskiy) 
i kafedry patofiziologti (zav. ~ prof. D.I1.Gol'dburg) Tomukogo 
nediteinskogo instituta. 
(STOMACH, surg. 
gastrectony, causing anemia) 
(ANEMIA, etiol. and oathogzen 
gastrectomy) 
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Therapeutic and prophylactic effects of various doussas of vitamin Bio 

in megaloblastic and macrocytic forms of agastic anamiag, Terap,arkh, 
31 no.8:17~-21 Ag '59, (MIRA 12:11) 


1, Iz kefedry gospital'noy terapii (zav, - prof, A.A. Kevalovskiy) 4 
lmafedry patofiziologii (zav, - prof. D.I. Gol'dbarg) Tomskogo meditsin— 
skogo institute, 

(VITAMIN Byo therapy) 

(ANEMIA, HYPERCHROMIC therapy) 
(GASTERCTOMY complications) 
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{Statistical study of labor productivity in industry; based on 
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